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e Brief description of the Hl-detector
e Kinematics of diffraction

e Measurement of Ff(3)(xp, 3, Q%)
e Factorisation breaking

e Measurement of F.P(3, Q?)

e QCD-analysis of F.P{3. Q%)

e Summary and Conclusions
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Diffraction at HERA |

"standard” kinematic variables for DIS:
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additional variables in terms of systems X and Y:

— Q@ :
B =gqibm = Zgz_fﬂ};
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definitions are applicable to ANY type of process

interpretation in terms of exchange :

xp momentum fraction of exchange particle
IV, momentum fraction of parton
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[Definition of Cross Sectiorﬂ

diffractive events are selected by requiring:

a gap in pseudorapidity (n = —In tan(%))
between 7.5 and 3.4 (< 3.5°)

= insures that system X is completely contained

= measured cross section with

o rp < 0.05 (Y carries >95% of the proton momentum ]

o \/y < 1.6GeV {— see plot;

= guided by data
| = well defined on hadron ievei |
= applicable to ANY kind of process
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(Rejection Efficiency for Proton Dissociationj
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cross checked with various proton dissociation MCs
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Uf)ata and MC]

selection of data:

e selection of events with positrons (E > 8GeV) and nc
signals in forward detectors

e additional cuts for rejection of background and to secure
good resolution

correcting data for losses and smearing with MC mixture

e diffractive process : RapGap P
e "standard”-DIS : DJANGO
e charge exchange : RapGap 7™

o vector mesons : DIFFVM

(DJANGO and RapGap 7t are modelling the high zp region
the measurement is insensitive to whether

DJANGO or RapGap 7™ is used)

— controlplots



Reconstruction of Kinematic Qué"tities (from RAPGAP MC)
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Control Plots
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[anfractlve Structurefunction FQD 3] (zp.3.Q%)

following Ingelman and Schlein

d4ag:—>e:xy _ 4o (1—y+ Yy )-FD“)(Qz 8, zp t)
d@dQ2dz pdt ~ BQ* 21+ R)" ? e

e integration over |tninl < [t] < 1 GeV*

eset R=0

3D 9
d Uep—)e!XY . 4o

dgdQ*dzp  BQ*

2
(1-y+2) FQ, B,2p)

kinematic range:

25< Q? <65GeV’
001< (B <09
0.0001 < zp < 0.05
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Measurement of F, '
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Comparison of F?m from 1993 and 1994 Data
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[Cross Check J
H1 Preliminary data 02 - 12 chl

*Standard selection
. Deubie s Electron . M From . n <3 ,Only L Ne Clayps
Angle Only Calo Only Forward Selection
Detectors
- B=0.4 Pp=0.04 p=0.04 B=0.04 =0.04 p=0.04

¢ different selection and reconstruction methods

e correction to defined cross section

= results unchanged

~



[simple Regge picture)

Y
My
W fixed
varies
p ww—-

FP®@p,8,Q%) = fpplzr)-FP(8,Q°)

_ 1 1
with  fp/p X T = xz;(t)-—l

to test factorisation

1
FyPp,8,Q%) = AB,QY)

r

fit data with n = n{3} or n = n{Q*;



Measurement of F;, > (zp, 3, Q%)
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(Factorisation Breaking}
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e clear evidence for change of n with 3

e no dependencd on @Q? visible
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[Possible Explanation for Non—Factorisation]

e subleading trajectory F (:1: B, 0%) X — = ‘%}3
P a(0) = 1.1 F2D(3) X :::;,1'2 n~12
f2,-- a(0) =05 F2D(3) X I'p nx0
7, «a{0)=0.0 FQD(S) X :L'}, n=~-—1
9

. x |
n(p) |
. -1 "'B 1.0
=>
| g

* Xp
. o T B
0 1 P

e non factorising Pomeron like in some pertubative models
— some models predict rising n for low 3

o ?
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[Pomeron + Meson: Phehomenological Fit}

Xp° ﬁfm

H1 Preliminary 1994
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[Pomeron + Meson]

H1 Preliminary 1994

~
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e large meson contribution at small 3 and high zp
e 50% meson intensity at low 3 and zp = 0.05
e few % meson intensity for zp < 0.01 or high 38

e large contribution of interference

here it becomes clear that it is important to measure
a model independent cross section; we cannot make ac
hoc assumptions on how the subleading contribution anc
the interference behave
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(systematic error on ap(0) and aM(O))

. : : D(3
e covariance matrix for systematic errors on F, ( )(:rp, 8,Q%)

e allow any phase between 0° and 90°
e meson structure: (1 —8)°° to (1 — 8)*

o additional trajectory with nz = 0(m)
normalisation is consistent with zero

stat syst model
result: nl =129 +£0.03 =+0.06 =£0.03
n2 —0.3 +0.3 +0.6 +0.2

calculation of ap(0) and o (0):
assuming peripheral ¢-dependence { e’t)
and linear trajectories a(t) = a(0) +a' - ¢

assumptions | result

ahy =1,bp =5 apy{(0)=06=x0.1+0.3
ap=0 | ap(0) =1.15£0.02 £ 0.04
a’P =03bp=6| ap(0)=1181+0.02% 0.04



@-Gluon Exchange Model]
Hard pomeron model in which energy dependence
normalisation are determined by gluon distribution i proton
(M. Wiisthoff, J. Bartels)
Other models give similar result — overview n paper by
M.C. McDermont and G. Briskin {HEP-PH 9610245}
Xp’E 1 H1 Preliminary 1994
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[Determination of FP(3, Q2)J

Bee = | PO 4 p, 8,0%)dz

:EPL

e rpp; = 0.0003 and zpy = 0.05. near
experimenta! limits

° F2D (3)(:1:1;»,_B,QZ)-parameterisation‘ js used to
extrapolate into non-measured region

in factorisation models:
FP(8,Q%) « F{ (8,Q%)

= FP(8, Q%) can be used to study scaling properties

"~



Preliminary Hi Data = _ -
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‘e rise in log(Q?) even to high 3 ;

"Proton

not seen in Fy — evidence for gluons at mgh 37
e approximately flat in 3

e calculation with FZD()@,QZ)3P<0.01 and FF(3,Q°
(Pomeron part of fit) give consistent result
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@nfluence of Meson Exchange]

H1 Preliminary 1994
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[QCD-AnaIysisJ

Q: Can DGLAP describe F2(8, Q?) and quantify the
qualitative conclusion from the scaling violations?

various theoretical predictions:

e DGLAP should not work at all

e DGLAP should be OK, but failat 3 — 1

= NO CoNsensus

Experimentally look for failure of DGLAP!

Results:

e DGLAP seems to be ok, but does that mean
anything?
Do we really see consequences of ‘leading gluon’
in final state?
Or is DGLAP just a good parameterisation?

e look at charm, topology, . . .



QCD-Analysis of FP(3,Q?) in L0

e consider light flavour singlet and gluon

e parametrise parton density at Q3 = 2.5 GeV?:

Bfi(B) = ABB(1-p)%
¢ solve DGLAP evolution to evolve parton densities

e fit A;, B; and C; to data (i=singlet,gluon)

~ charm included via photon-giuon fusion
— no momentum sum rule imposed

two scenarios:

e only quarks at Q2 = Aguon =0

e quarks and gluons present at Q3
cross checks:
o analysis done with F2(3,Q%);,,<0.05/0.01.F%

e two DGLAP evolution programs: working in ;-
space and using Mellin tranformation method

e result of H1 QCD analysis of 1993 data has been

reproduced by several independent theoretical
groups



ONLY Quarks at Q2 = 2.5 GeV”

H1 Preliminary 1994

QCD Fit a
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[Quarks and Gluons at Qf = 2.5 GeV2j

H1 Preliminary 1994
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[Summary /Conclusions/Outlook

\
J

FZD(B)(xp, 3, Q%) has been measured over a wider
kinematic range and to better precision

evidence for factorisation breaking in 3
=> possible explaination of breaking: subleading
trajectory

FP(B,Q?%) is flat in 3

scaling violations observed which hint for gluon
dominance

QCD-fit results in 'leading’ gluon structure
more insight into hadronic structure by looking
into hadronic final state: talk on Wednesday

soon measurement of FQD (3)(37}), 3,Q%) for lower

Q2



